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(54) Color cathode-ray tube 

(57) A vibration attenuator 11 is attached to a 
shadow mask in a movable condition without being 
adhered to the shadow mask. The vibration attenuator 
1 1 has depressions 15, and is attached to the shadow 
mask by inserting its foot portions 1 7 through holes pro- 
vided in the shadow mask, and folding them at the 
depressions, thereby deforming the vibration attenuator 
1 1 into an approximately rectangular shape. Because a 
vibration energy of the shadow mask is consumed by 
friction due to a contacting or sliding of the vibration 
attenuator 1 1 with the shadow mask, vibration of the 
shadow mask can be attenuated effectively with a sim- 
ple structure. 
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Description 



[0001 J The present invention relates to a color cath- 
ode-ray tube used in televisions, computer displays and 
the uke particularly to a color cathode-ray tube usinq a 
particular shadow mask. ^ 
[0002] In recent color cathode-ray tubes, in order to 
reduce the reflection of external light and provide a 
good appearance, a face panel has been made flat and 

ii^wK""?^'^ ^ "^^^"^ been made 

flat. When the shadow mask is made flat, the flatness of 
the shadow mask cannot be maintained by merely sup- 
portmg the body of the shadow mask with a mask 
Trame. 

[0003] Also, when merely supported with a mask 

ZTl^ ""^^^ ^^'^y by a vibration 

from the outside, and the display image of the color 
cathode-ray tube is adversely affected. Therefore the 
shadow mask Is stretched and fixed on the mask fr^e 
by applying a certain amount of tension to the shadow 
rn3SK. 

[0004] On the other hand, the impact of electron 
beams onto a shadow mask causes a doming in which 
a shadow mask surface is deformed by thermal expan- 
s on. By making the shadow mask surface flat the dis- 
placement of an electron beam due to doming 
ncreases, particularly in the vicinrties of both ends of 

l^JhTrf^"' J°r ^bove-mentioned 
stretching and fixing of a shadow mask is effective 
because the themial expansion due to the impact of 
fnlf.T ""^ ''^ absorbed by the tension 
[0005] Although irregularity in color due to dominq 
can be prevented in the stretched type shadow mask a 
vibration of the shadow mask transmitted from outside 
such as a vibration transmitted from a speaker, cannoi 
be restrained completely only by the tension applied to 
the shadow mask. 

[0006] In order to decrease such a vibration of a 
shadow mask, a damper wire may be stretched on the 
shadow mask surface, or the damper wire may be 
welded to the shadow mask. However, when using such 
a damper wire, its shadow is reflected in the display 
.mage of the color cathode-ray tube, so that the image 
qualrty ,s decreased. Up to the present, various meas- 
ures have been proposed for absorbing the vibration 
without causing such problems. 

[0007] For example, JP 3-500591 A proposes a 
vibration attenuator including a rigid body fixed at a 
periphery of a shadow mask and a resistive body that is 
connected to the rigid body and Is separated from the 
shadow mask. By providing such a vibration attenuator 

Kw^'i'^*'"".^"^'^^ ^'^'^'^^'^ *e shadow mask 
by the ngid body fixed to the shadow mask, and the 
extracted vibration energy is transmitted to the resistive 
body, where it is extinguished. 

[0008] However, a conventional color cathode-ray 
tube having the above-mentioned vibration attenuatoV 
nas the following problem. 



^009] In the above-mentioned vibration attenuator 
ttie rigia body is fixed integrally to the shadow mask by 
weKJng. etc. Thus, the rigid body ftself does not have 
^ function of extinguishing the vibration energy, but 
5 smctly It IS the means for extracting the vibration energy 
The extracted vibration energy cannot be extinguished 
until ,t IS transmitted to the resistive body, which is pro- 
vided separately Thus, such a vibraUon attenuator has 

,n Lo^tf^ ''"'=°"^"^ ^ '^'"^'^"<=« the 

w aspects of cost and productivity. 

[0010] The present invention solves the above- 
mentioned conventional problem, and has an object to 
provide a color cathode-ray tube In which a vibration of 
a s^hadow mask can be attenuated with a simple struc- 

[001 1] In order to solve the above-mentioned prob- 
ems, the present invention provides a color cathode-ray 
tube in which a shadow mask, to which a tension is 
applied. Is held by a mask frame and is included in the 

TTT""""^' ' ^'"-"^ attenuator i^ 

arched to the shadow mask in a movable condition. 

folTfTT" ^ depression and is 

folded at the depression. 

25 E«t « vibration attenuator that can 

25 attenuate a vibration of a shadow mask can be fomied 

6aSIiy. 

. is. because the vibration attenuator is 

attacfied to the shadow mask in a movable condition, a 
vibration energy of the shadow mask Is consumed bv a 

30 'ration due to the contacting and Sliding of theTbration 
attenuator with the shadow mask, so that a vibration of 
the^shadow mask can be attenuated with a simple struc- 

[0014] Furthermore, by providing the vibration 

: ^ ^ P°«ion. folding 

Of the vibration attenuator is made easy, and ^iso the 
vibration attenuator can be attached with good preZ 

in b Johl w ^ ^"^"'^ °' attenuation 
40 ! ? ' ^"'^ ^ cathode-ray tube hav- 
ing a vibration attenuator not hindering the display 
image can be obtained. ^ 
[0015] Furthermore, inthe color cathode-ray tube of 
the present invention, it is preferable that the vibration 

.5 ^Jfn^K K ^" approximately rectangular 

« shape by being folded at the depression. 

[0016] Accordingly, the vibration attenuator can be 
attached to the shadow mask easily 
[0017] Furthermore, in the color cathode-ray tube of 
the present invention, the vibration attenuator may be 

thTde?"'.' '^'^ ^'"^ - -way from 

he depression to the side of an end. Accordingly, the 
folding distance can be controlled easily, and also a 
color cathode-ray tube having a vibration attenuator not 
hindenng the display image can be obtained 
55 poiS] Furthemiore. in the color cathode-ray tube of 

Tfn^^J'l P'^'^'^'"^ ^^tthe depression 

IS formed by cutting or compression 

[0019] Accordingly, the depression can be formed 
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easily. 

[0020] Furthermore, in the color cathode-ray tube of 
the present invention, it is preferable that the depth of 
the depression is not more than 50 % with respect to the 
thickness of the vibration attenuator. 
[0021] Accordingly, a vibration attenuator that can 
be folded easily and maintains its strength can be 
obtained. 

[0022] Furthermore, in the color cathode-ray tube of 
the present invention, it is preferable that the shadow 
mask is approximately rectangular, and the vibration 
attenuator is attached on a short side of the rectangle. 
[0023] Because in general a shadow mask is held 
by a mask frame at its long sides, a large effect of vibra- 
tion attenuation can be obtained by attaching the vibra- 
tion attenuator on a short side of the shadow mask, 
which is a free end at which the amplitude of vibration 
becomes the greatest. 

[0024] In the following, an embodiment of the 
present invention is described in detail with reference to 
the drawings, in which: 

Fig. 1A shows a depression of a vibration attenua- 
tor in a color cathode-ray tube according to the 
present invention; 

Fig. 1B shows a shape of a folded vibration attenu- 
ator in a color cathode-ray tube according to the 
present invention; 

Fig; 2 is a partial cross-sectional view of a color 
cathode-ray tube according to the present inven- 
tion; 

Fig. 3 is a perspective view of a shadow masK 
assembly in a color cathode-ray tube according to 
the present invention; 

Fig. 4 is an enlarged perspective view of a portion 
of attaching a vibration attenuator in a color cath- 
ode-ray tube according to the present invention; 
Fig. 5 shows another shape of a folded vibration 
attenuator in a color cathode-ray tube according to 
the present invention; and 

Fig. 6 shows another example of a depression of a 
vibration attenuator in a color cathode-ray tube 
according to the present invention. 

[0025] Fig. 2 shows a color cathode-ray tube 1 
according to this embodiment, in which a face panel 3 
with a phosphor screen face 2 formed on its inner sur- 
face and a funnel 4 comprise an envelope, and a 
shadow mask 5 facing the phosphor screen face 2 and 
a mask frame 6 for holding the shadow mask 5 are con- 
tained in the envelope. Furthermore, an electron gun 8 
is contained in a neck portion 7 of the funnel 4, and a 
deflection yoke 10 for deflecting and scanning an elec- 
tron beam 9 ejected from the electron gun 8 is provided 
on an outer peripheral surface of the funnel 4. The 
shadow mask 5 plays a role of color selection, so that 
three electron beams irradiate phosphors of corre- 
sponding colors. 
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[0026] Fig. 3 is a perspective view of a shadow 
mask assembly in a color cathode-ray tube according to 
this embodiment. 

[0027] A mask frame 6 is a rectangular frame that is 
formed from two short-side frame members 6a and two 
long-side frame members 6b. In this embodiment, the 
shadow mask 5 is provided with a tension in one-dimen- 
sionai direction along the short axis y (the direction of 
an arrow Y). Furthermore, although not shown in the 
drawing, a number of approximately rectangular- 
shaped apertures for passing electron beams regularly 
are arranged in the shadow mask 5. In this drawing, a 
region 12 with apertures for passing electron beams is 
shown by diagonal lines. 

[0028] In this embodiment, a 25 inch type (a screen 
with a diagonal of about 60 cm) with an aspect ratio of 4 
• 3 was used as an example of the color cathode-ray 
tube and an iron material with a thickness of 100 ^im 
was 'used as the shadow mask. Furthermore, the ten- 
sion applied to the shadow mask was about 600 Kg in 
the vicinities of the center, and about 400 Kg in the 
peripheries at right and left. 

[0029] The shadow mask assembly has vibration 
attenuators 1 1 at both right and left ends of the shadow 
mask 5. As shown in Fig. 4. the vibration attenuators 1 1 
are attached to holes 13 formed outside the region 12 
with apertures for passing electron beams of the 
shadow mask 5, and are formed into an approximately 
rectangular shape by inserting a linear member having 
an approximately angular U-shape through the holes 13 
and folding it in turn. 

[0030] As illustrated in Fig. 1 A, the vibration attenu- 
ators 1 1 are provided with depressions 15 in the folding 
portion 14 in advance. These depressions 15 are posi- 
tioned away from corners 16 of the angular U-shaped 
member to the side of foot portions 17, and are formed 
by cutting. By inserting the foot portions 17 through the 
holes 13 and folding them at the depressions 15 as in 
Fig. IB, approximately rectangular shaped vibration 
attenuators 1 1 are formed. 

[0031] In this embodiment, in the vicinities of the 
short-side frame members 6a of the shadow mask 5, 
outside the region 12 with apertures for passing elec- 
tron beams, a total of four vibration attenuators 1 1 are 
arranged uniformly at the same distance from the long 
axis X to the sides of the long-side frame members 6b. 
The distance from the long axis x to the center of one 
hole 13 which is closer to the long axis x than the other 
hole 13 among the two holes 1 3 for attaching respective 
vibration attenuators 11. is 40 mm. Furthermore, the 
vibration attenuators comprised a metal wire that was 
130 mm in overall length, 0.9 mm in diameter, and 0.7 g 
in weight. The length LI of the central linear portion was 
70 mm, and the folding distance L2 was 1 .5 mm. 
[0032] Because the diameter of the holes 13 of the 
shadow mask is made a little larger than the diameter of 
the vibration attenuators 11. there are no adhered por- 
tion between the shadow mask 5 and the vibration 
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attenuators 11. and the vibration attenuators n are 
movable m a condition attached to the shadow mask 5 
[0033] According to this structure, when the 
shadow mask 5 vibrates, the vibration attenuators 11 
hardly move integrally with the shadow mask 5 and the 
vibration attenuators 1 1 vibrate independently from the 
Shadow mask 5. That is. because the vibration attenua- 
tors 11 vibrate while repeating contacting, sliding or 
temporal separation with or from the shadow mask 5 
the vibration energy of the shadow mask 5 is consumed 
by the fnction due to such contacting or sliding of the 
vibration attenuators 1 1 with the shadow mask 5 
[0034] Furthermore, by providing depressions in 
the folding portions of the vibration attenuators as in this 
embodiment, folding of the vibration attenuators is 
made easy, and also the vibration attenuators can be 
formed and attached with good precision. 
[0035] When such depressions 15 as in this 
embodiment are not provided in the folding portions 14 
the assembling precision of the vibration attenuators is 
not maintained constant, and for example, individual 
vibration attenuators may have different values of the 
folding distance L2. or may be irregular in the direction 
of the folded foot portions 17. As a result, adverse 
effects are generated. For example, when the L2 is too 
small, the vibration attenuators are attached to the 
Shadow mask in an immovable condition, so that their 
role of vibration attenuation is not displayed Further- 
more when the 12 is too large, the vibration attenuators 
are attached in an inclined condition, and the direction 
of the foot portions 17 may become such that the foot 
portions 1 7 reach the region 1 2 with apertures for pass- 
ing electron beams. In this case, the shadows of the foot 
portions 17 might appear on the region 12 and thereby 
hinder the display image. 

[0036] Although the folding distance 1^ In the state 
Of being folded at the depressions 15 is determined as 
1.5 mm in this embodiment, the present invention is not 
irnrted to this. However, as mentioned above, when the 
folding distance L2 is too small, the vibration attenuators 
become difficult to move, and their effect of vibration 
attenuation is decreased. On the other hand, when the 
1-2 IS too large, the vibration attenuators move too much 
and become a hindrance to the display image For 
example, when vibration attenuators with a diameter of 
about 1 mm are attached to a shadow mask with a ten- 
sion of about 400 to 600 Kg and a thickness of 100 um 
as in this embodiment, it is preferable that the folding 
distance L2 is in the range of 0.6 to 2 mm. However the 
value L2 can be selected as appropriate depending on 
the tension and thickness of the shadow mask and the 
weight and size of the vibration attenuators. 
[0037] As another preferable example of the vibra- 
tion attenuator, as illustrated in Fig. 5. in addition to the 
folding at the depressions 15, the vibration attenuators 
may be further deformed at least one time by adding a 
force from the upper or lower side at a predetermined 
position away from the depressions 1 5 to the side of foot 



portions 1,. In this case, as shown in Rg. 5. it is also 
preferable that the closest distance between the oppos- 
ing wires is defined as the folding distance L2 and the 
L2 IS made within the above-mentioned range. 
5 [0038] Furthemiore. although the depressions 15 
are formed by cutting in this embodiment, for example 
as Shown in Fig. 6, the same effects can be obtained 
when the depressions 15 are fomied by sandwiching 
the vibration attenuators with a certain apparatus and 

J!tl^''°'?'^'^'"^ it is preferable 

that the depth of the depressions 15 is not more than 50 
/c with respect to the thickness of the vibration attenua- 
tors, so that the vibration attenuators can be folded eas- 
ily and their strength can be maintained. The positions 
15 at which the depressions are formed may be in any of 
the same side (Fig. i). the opposite side, and both of 
these (Fig. 6) with respect to the folding direction of the 
foot portions 17. When the depressions are formed on 

t l '^^P^* *° "^'^^"^ as in Fig. 

20 6 tlie depth of the depressions 15 herein refe.^ to the 
total depth of the depressions on both sides 
[0039] Furthemiore, the vibration attenuators are 
not hmrted to a wire shape, and the present invention 

[0040] Furthemiore. although this embodiment 
shows an example in which the depressions are pro- 
vided in the folding portions 14 of the vibration attenua- 
tors. It goes without saying that provision of such 
30 depressions at the comers 1 6 of the angular U-shaped 
member also enables easy folding when fomiing the 
vibration attenuators into the angular U-shape 
[0041] Furthemiore. although this embodiment 
shows an example in which a total of four vibration 
3s attenuators li are attached outside the region with 
apertures for passing electron beams in the shadow 
mask 5. the vibration attenuators also may be attached 
inside the region with apertures for passing electron 
beams. In this case, it is necessary to attach the vibra- 
tion attenuators to any portions of the region other than 
the apertures for passing electron beams, so that the 
display Image of ttie color cathode-ray tube is not 
affected. Furthermore, the number of the vibration 
attenuators is not limited to four, and it can be deter- 
45 mined as appropriate depending on the size of the color 
cathode-ray tube, the tension and thickness of the 
shadow mask, and the weight of the vibration attenua- 
tors, etc. 

^ H^^l Furthemiore, although this embodiment has 
50 been descnbed using a shadow mask having a plurality 
of apertures, the present invention also may be applied 
to a shadow mask having a number of approximately 
parallel (stripe-like) grill tapes, in which color selection is 
carried out with long thin slits fomied between adjacent 
55 gnll tapes (so-called aperture grill). 
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Claims 

1. A color cathode-ray tube in which a shadow mask, 
to which a tension is applied, is held by a nnask 
frame and is included in the color cathode-ray tube, 5 
wherein: 

a vibration attenuator is attached to the shadow 
mask in a movable condition; and 
the vibration attenuator has a depression, and io 
is folded at the depression. 

2. The color cathode-ray tube according to claim 1, 
wherein the vibration attenuator is formed into an 
approximately rectangular shape by being folded at is 
the depression. 

3. The color cathode-ray tube according to claim 1, 
wherein the vibration attenuator is further folded at 
least one time at a position between the depression 20 
and an end. 

4. The color cathode-ray tube according to claim 1, 
wherein the depression is formed by cutting. 

25 

5. The color cathode-ray tube according to claim 1 , 
wherein the depression is formed by compression. 

6. The color cathode-ray tube according to claim 1 , 
wherein a depth of the depression is not more than 30 
50 % with respect to a thickness of the vibration 
attenuator. 

7. The color cathode-ray tube according to claim 1, 
wherein the shadow mask is approximately rectan- 3S 
gular, and the vibration attenuator is attached on a 
short side thereof. 
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FIG. 3 
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(54) Color cathode-ray tube 

(57) A vibration attenuator 1 1 is attached to a shad- 
ow nnask in a movable condition without being adhered 
to the shadow mask. The vibration attenuator 1 1 has de- 
pressions 15, and is attached to the shadow mask by 
inserting its foot portions 17 through holes provided in 
the shadow mask, and folding them at the depressions, 



thereby defonning the vibration attenuator 1 1 into an ap- 
proximately rectangular shape. Because a vibration en- 
ergy of the shadow mask is consumed by friction due to 
a contacting or sliding of the vibration attenuator 1 1 with 
the shadow mask, vibration of the shadow mask can be 
attenuated effectively with a simple structure. 
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